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Ptf1a. In addition to this we utilized DNAmicroarray (chip) technology
to identify a set of genes enriched in the adult mouse pancreas that
were not previously known to be associated with Ptf1a. As additional
validating steps, we screened the genes for pancreatic expression
using in situ hybridization, and evaluated promoter elements using
luciferase assays, in order to further determine which genes directly
interact and are regulated by Ptf1a. We believe that relevant target
genes mediating the effects of Ptf1a on pancreatic development re-
main unknown. Using this ChIP-on-chip technology, our lab will be
able to map stage speciﬁc changes in chromatin occupancy by Ptf1a in
the developingmouse pancreas and identify novel targets of Ptf1a that
have essential roles in pancreas development.
doi:10.1016/j.ydbio.2008.05.502
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Retinoid signaling plays a crucial role in patterning rhombomeres
in the hindbrain and motor neurons in the spinal cord during dev-
elopment. A fundamentally interesting question is whether retinoids
can pattern functional organization in the forebrain that generates
high order of cognitive behavior. The striatum contains a compart-
mental structure of striosome (or ‘patch’) and intervening matrix.
How this highly complex mosaic design is patterned by the genetic
programs during development remains elusive. We report a devel-
opmental mechanism by which retinoid receptor signaling controls
compartmental formation in the striatum. We analyzed RARβ−/−
mutant mice and found a selective loss of striosomal compartmen-
talization in the rostral mutant striatum. The loss of RARβ signaling
in the mutant mice resulted in reduction of cyclin E2 and Mash1,
which led to defective neurogenesis of late-born striosomal cells.
Importantly, during striatal neurogenesis, endogenous levels of
retinoic acid were spatiotemporally regulated such that transduction
of high levels of retinoic acid through RARβ selectively expanded the
population of late-born striosomal progenitors, which evolved into a
highly elaborate compartment in the rostral striatum. RARβ−/−
mutant mice, which lacked such enlarged compartment, displayed
complex alternations of dopamine agonist-induced stereotypic
motor behavior. RARβ signaling thus plays a crucial role in setting
up striatal compartments that may engage in neural circuits of psy-
chomotor control.
doi:10.1016/j.ydbio.2008.05.503
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The mid-hindbrain boundary (MHB) is a cell-lineage restriction
boundary and organizing center. However, the mechanism underlying
MHB formation remains to be elucidated. In mouse embryos at E7.5,
the presumptive MHB is demarcated by the common expression
border of two homeobox genes Otx2 and Gbx2. We have performed
genetic inducible fate mapping using Gbx2-CreER KI mice. We show
that cells expressing Gbx2 at E7.5 strictly contribute to structures
posterior to the MHB. By contrast, in Gbx2-null embryos, cells
originated from the hindbrain abnormally contribute to the entire
midbrain, while the cerebellum is missing. These results demonstrate
that Gbx2 is a determinant of cerebellar progenitors and dictates
lineage restriction at the MHB at E7.5. Furthermore, we provide
evidencebychimera analysis thatOtx2+midbrain andGbx2+hindbrain
precursors have different cell adhesive properties, suggesting that cell
sorting based on differential afﬁnities leads to initial MHB formation.
Finally, we demonstrate that the MHB organizer Fgf8, which is
expressed in a narrow domain immediately posterior to the MHB by
E8.5, but not Gbx2, is essential for the reﬁnement and maintenance of
the lineage restriction at theMHBafter E7.5. Ourﬁndings illustrate that
the formation of theMHB is a stepwise process: differential expression
of Otx2 and Gbx2 leads to segregation of midbrain and hindbrain
precursors based on adhesive differences; the initial border is subse-
quently re-enforced by the induction of Fgf8, which further acts as an
organizer to pattern the neighboring midbrain and hindbrain
compartments.
doi:10.1016/j.ydbio.2008.05.504
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Holoprosencephaly (HPE), the most common forebrain malforma-
tion, is characterized by an incomplete separation of the cerebral
hemispheres. Many genetic mutations, including those in SHH and
SIX3, cause HPE. Using luciferase and zebraﬁsh-based assays, we
show that HPE-associated Six3-mutant proteins function ashypo-
morphs. Generated mouse models of Six3-promoted HPE revealed
that Six3 haploinsufﬁciency causes HPE in a strain-speciﬁc manner.
Further, we demonstrate that Shh and Six3 regulate each other in the
rostral diencephalon ventral midline (RDVM). In mice displaying Six3-
related HPE, this mutual regulation is disrupted, resulting in the loss of
Shh and Six3 in the RDVM, the loss of Fgf8 and Bmp4 signaling,
abnormal apoptosis in the telencephalon, and ultimately HPE.
doi:10.1016/j.ydbio.2008.05.505
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